
Figure 2. Evaluation of NK cell humanized mice established with amplified human NK

cells. (A) Timeline for establishing NK cell humanized mice with amplified human NK cells. (B)

Proliferation of purified NK cells over a 2-week period. (C) Purification of amplified NK cells

detected by flow cytometry. (D) Tumor volume and (E) body weight of SU-DHL-2 xenografts

treated with anti-CD20 antibody. (F) NK cell activation in blood and tumor detected by flow

cytometry.

With recent advancements (e.g., T/NK/myeloid engagers) in anti-tumor immunotherapy,

novel treatments have emerged and progressed rapidly. Several strategies are now

being employed to enhance the efficacy of natural killer (NK) cells in tumor

immunotherapy, including the use of monoclonal and multi-specific antibodies, as well

as immune modulator molecules. Given these developments, there is an urgent need

to establish appropriate mouse models to effectively evaluate the therapeutic potential

of these emerging immunotherapies.

In summary, we developed a humanized mouse model capable of sustaining

functional human NK cells for extended periods, ranging from weeks to months. This

NK-humanized model provides a valuable preclinical platform for evaluating NK-

modulating therapies and may be a promising tool to accelerate the development of

novel NK-based immunotherapeutics.

In this study, we developed a humanized mouse model for the specific reconstitution of

functional and durable human NK cells within a murine system. In this model, human

NK cells were purified from peripheral blood mononuclear cells (PBMCs) using

magnetic bead separation, expanded in vitro, and subsequently engrafted into human

IL-15 transgenic NOG mice. We collected blood samples from these mice to monitor

human NK cell kinetics and profile using flow cytometry. The therapeutic efficacy of an

anti-CD20 antibody was then evaluated in NK-humanized model using the SU-DHL-2

subcutaneous xenograft tumor mode. Additionally, we assessed NK cell intratumoral

infiltration and the expression of activation markers by flow cytometry at the end of the

in vivo efficacy study, providing further insights into the immune responses in the tumor

microenvironment.

Figure 1. Evaluation of the NK humanized mouse model established with purified human

NK cells. (A) Study design of the in vitro NK cell cytotoxicity assay. (B) NK cell cytotoxicity

detected by flow cytometry. (C) Reconstitution of human NK cells in mice validated by flow

cytometry. (D) Timeline for establishing NK cell humanized mice with purified human NK cells.

(E) Timeline for in vivo evaluation of the ADCC effect of anti-CD20 antibody in NK cell

humanized mice. (F) Tumor volume and tumor weight of SU-DHL-2 xenografts treated with anti-

CD20 antibody. (G) NK cell activation in blood and tumor detected by flow cytometry. (H)

Timeline for in vivo evaluation of anti-CD20 antibody in non-NK cell humanized mice. (I) Tumor

volume of SU-DHL-2 xenografts treated with anti-CD20 antibody.

1. Katano, Ikumi et al. “Long-term maintenance of peripheral blood derived human NK cells in a novel human IL-

15- transgenic NOG mouse.” Scientific reports vol. 7,1 17230. 8 Dec. 2017, doi:10.1038/s41598-017-17442-7

2. Vivier, Eric et al. “Natural killer cell therapies.” Nature vol. 626,8000 (2024): 727-736. doi:10.1038/s41586-023-

06945-1

0 1 5 10 100
0

10

20

30

40

50

60

70

80

90

100

Obinutuzumab (μg/mL)

N
K

 c
e
ll
 c

y
to

to
x

ic
it

y
 (

%
) PBMC donor 2

PBMC donor 1A B

Day 7
Day -1

X-ray irradiation

NOG-hIL-15 mice

Day 0

NK engraftment

2 million NK, iv

Day 14

FACS analysis of blood

Day 21 Day 28 Day 35

D

C

7 14 21 28 35

0

10

20

30

Days after NK cell injection

N
K

 c
e
ll
s

 (
%

) 
in

 l
iv

e
 c

e
ll
s Blood

SU-DHL-2 cells, 

SC injectionX-ray irradiation

NOG-hIL-15 mice

NK engraftment

2 million NK, iv

Antibody treatment 

for 3 weeks

FACS of tumor 

and blood

E
FACS of blood, mice 

randomization

0 7 14 21
0

300

600

900

1200

1500

Days after the start of treatment

T
u

m
o

r 
v
o

lu
m

e
 (

m
m

3
)

Vehicle, IV, BIW, n=5

Obinutuzumab, 20mg/kg, IV, BIW, n=6

0.0

0.5

1.0

1.5

T
u

m
o

r 
w

e
ig

h
t 

(g
)

Vehicle, IV, BIW*3W

Obinutuzumab, 20mg/kg,

IV, BIW, n=6

*

C
D
69

C
D
10

7a

C
D
22

6

G
ZM

B

0

50

100

Blood

Group 1, Vehicle (PBS), IV, BIW

Group 2, Obinutuzumab, 20 mg/kg, IV, BIW

P
o

s
it

iv
e

 p
e
rc

e
n

ta
g

e
 i
n

N
K

 c
e

ll
s

C
D
69

C
D
10

7a

C
D
22

6

G
ZM

B

0

50

100

Tumor

✱✱
✱✱

✱

F G

SU-DJHL-2 cells, 

SC injectionX-ray irradiation

NOG-hIL-15 mice

Antibody treatment 

for 3 weeks

H

0 7 14 21
0

500

1000

1500

Days after the start of treatment

T
u

m
o

r 
v
o

lu
m

e
 (

m
m

3
)

Vehicle, IV, BIW, n=6

Obinutuzumab, 20mg/kg, IV, BIW, n=6I

0 7 14 21
0

200

400

600

800

1000

1200

Days after the start of treatment

T
u

m
o

r 
v
o

lu
m

e
 (

m
m

3
)

Vehicle, IV, BIW, n=7

Obinutuzumab, 20mg/kg, IV, BIW, n=7

0 7 14 21
-20

-15

-10

-5

0

5

10

15

20

25

30

Days after the start of treatment

B
o

d
y

 w
e

ig
h

t 
c

h
a

n
g

e
 (

%
)

Vehicel, IV, BIW, n=7

Obinutuzumab, 20mg/kg, IV, BIW, n=7

CD16 CD69 CD107a CD226 GZMB
0

20

40

60

80

100

Blood

P
o

s
it

iv
e

 p
e

rc
e

n
ta

g
e

 o
f 

N
K

 c
e

ll
s

Group 1 Vehicle(PBS)

Group 2 Obinutuzumab

CD16 CD69 CD107a CD226 GZMB
0

20

40

60

80

100

Tumor

P
o

s
it

iv
e

 p
e

rc
e

n
ta

g
e

 o
f 

N
K

 c
e

ll
s

Group 1 Vehicle(PBS)

Group 2 Obinutuzumab

✱✱✱✱

✱✱ ✱✱✱

D

F

E

Obinutuzumab

Co-culture with SU-DHL-2 

tumor cells for 4h

Isolate NK cells 

from human PBMC

#5828

Development of NK Humanized Mouse Models for the In Vivo 

Evaluation of NK Cell-Based Therapeutics
Dong Wang, Zhixiang Zhang, Zhongbao Song, Xiangnan Qiang, Qingyang Gu

In Vivo Pharmacology Unit, WuXi Biology, WuXi AppTec

Visit booth #606 to learn more 

www.wuxibiology.com

Business contact: mahnaz_arjomand@wuxiapptec.com (US)

Business contact: dave_madge@wuxiapptec.com (EU and Israel)

Business contact: sycho@wuxiapptec.com (Korea)

Business contact: fumio_itoh@wuxiapptec.com (Japan)

Business contact: xu_longji@wuxiapptec.com (China)

Abstract

Methods

Results

Conclusions

References

SU-DHL-2 cells, 

SC injection
X-ray irradiation

NOG-hIL-15 mice

NK engraftment

5 million NK, iv

Antibody treatment 

for 3 weeks

FACS of tumor 

and blood

A

FACS of blood, mice 

randomization

NK cell 

purification and 

amplification

0 7 14
0

40

80

120

NK cell proliferation

Days after NK cell purification

F
o

ld
 c

h
a

n
g

e
 o

f 
p

ro
li

fe
ra

ti
o

n

BV395-hCD56

A
le

x
a

 F
lu

o
r 

7
0

0
 h

C
D

3

B C


